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NARROW ROW CORN PRODUCTION FOR IOWA 
Dale E. Farnham, Ph. D. 
Department of Agronomy 
Iowa State University 
Introduction 
Corn producers continually strive to find new ways to either increase corn yields or reduce input costs. 
Corn yields have shown a steady increase since the 1940s (Figure 1). It has been suggested that roughly 
half of this increase can be attributed to improved genetics; the other half most likely could be attributed 
to improved management of the crop. Many factors are involved in this "management" aspect, such as 
earlier planting dates, improved soil fertility, improved pest management (including, weed, insect, and 
disease control), better hybrid selection, improved tillage methods, and improved plant spacing. It is 
plant spacing that I want to deal with in this paper. 
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Figure 1. Iowa state average and Master ' s Yield Contest corn yields from 1940 to present. 
Two major management strategies that have been observed in com production over the past several 
decades are a gradual increase in plant density and a gradual decrease in row width. Plant spacing is a 
function of plant density and row width. For a given row width, as plant density increases, within-row 
plant spacing decreases. Physiologically, plant spacing is important for several reasons. With more 
equidistant plant spacing, earlier canopy development can be achieved which should result in maximum 
light interception earlier in the growing season. More sunlight will strike green leaf tissue where it can 
be used to fuel photosynthesis and less light will strike the soil where it essentially is wasted. 
Additionally, more equidistant plant spacing will reduce "interplant" competition for sunlight, water, 
nutrients, and other inputs. Theoretically, equidistant plant spacing should contribute to maximum 
yields. 
Historical Perspective 
Producing com in narrow rows is not a new concept. Prior to the widespread usage of hybrid seed com 
(prior to 1940), standard row spacings were 40 to 44 inches and plant densities commonly used in the 
Com Belt were in the range of 10,000 to 12,000 plants per acre (ppa). When hybrids became dominant, 
stands up to 16,000 ppa became common (Metcalfe and Elkins, 1980). As fertilizer use increased 
sharply in the 1950s, corn breeders made special efforts to develop hybrids that could be planted at 
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higher plant densities without risk of lodging or barren stalks. Plant densities in the 1950s and 1960s 
increased to 20,000 ppa with a consequential increase in corn yields. It soon became apparent that along 
with these higher plant densities, plant distribution in the row could be a yield limiting factor. . . crowded 
plants would prevent the full expression of hybrid yield potential (Olson and Sander, 1988). 
Research done in the 1960s compared wide row spacings (40 inches) to narrow row spacings (30 inches 
or less). In Iowa, Shibles and Thompson (unpublished data) showed roughly a 1.5% yield increase for 
30-inch row spacings compared to 40-inch row spacings and an additional 3.5% advantage for 20-inch 
row spacings. In Georgia, Brown et al. (1970) showed a 33.7% yield increase for corn grown in 20-inch 
rows compared to 40-inch rows. In Virginia, Lutz et al. (1971) reported a 5% yield increase for 30-inch 
row spacings compared to 40-inch row spacings and an additional2.7% advantage for 15-inch row 
spacings. Despite rather inconsistent results, farmers slowly began transitioning towards growing corn in 
narrow rows (30 inches). 
By the early 1990s, average plant densities in Iowa had increased to around 23,000 ppa. In 1998, USDA-
NASS figures showed average plant density per acre for Iowa to be 25,700 ppa. Average row width 
reported by farmers showed slightly under 50% of the Iowa corn acres was planted in row spacings less 
than or equal to 30 inches. But the questions concerning plant spacing remain, especially as average 
plant densities continue to increase (USDA-NASS reported a 10% increase in plant density since 1992 
for Iowa). Are there benefits to narrowing row spacing even further? Let's theorize this question with 
some specific examples. 
Plant Spacing 
Current Iowa State University Extension recommendations for plant density (final stand) show stands in 
the range of26,000 to 30,000 ppa should maximize yields. Let's use a final stand of30,000 ppa for our 
example. In wide row spacings (38 inches), this would produce a within-row plant spacing of 5.5 inches 
and a row to in-row spacing ratio of 6.9:1 (equidistant spacing would result in a row to in-row spacing 
ratio of 1:1). As row spacing is narrowed to 30 inches (plant density remains at 30,000 ppa), this 
produces a within-row spacing of 7 inches and a row to in-row spacing ratio of 4.3: 1. In 20-inch rows, 
within-row plant spacing widens to 10.5 inches and a spacing ratio of 1.9: 1. In 15-inch rows, within-row 
plant spacing widens even further to 14 inches and a spacing ratio of 1.1: 1, which is almost equidistant. 
In theory then, for plant stands in the 26,000 to 30,000 ppa range, row spacings of 15 inches should 
produce nearly equidistant plant spacings and yields should be maximized. Theoretically, plant stands 
that are near equidistant should reduce inter- and intraplant competition and thus maximize yield 
potential. But what has current research shown? Let's take a look. 
In a summary of university research, Wallaces Farmer (February, 1996) reported the results of recent 
row spacing studies conducted by several Corn Belt state universities (Table 1 ). 
Table 1. Summary of university research on corn row spacing.* 
State 
MN 
MI 
IL 
IN 
Test Years 
1992-93 
1989-91 
1992-93 
1984-86 
No. ofTests 
4 
17 
4 
9 
*Adapted from Wallaces Farmer, February 1996. 
----Yield By 
122 (20") 
160 (22") 
136 (20") 
151 (15") 
Row Spacing--
111 (30") 
147 (30") 
132 (30") 
147 (30") 
%Change 
+9.9 
+8.8 
+3.0 
+2.7 
Noticeable in this report was the obviously significant response to row spacing in the northern Corn Belt 
and the general lack of response in the central and southern areas of the Corn Belt. Paszkiewicz (1996) 
further emphasizes this point in research conducted across the Corn Belt. Reasons for this north-south 
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phenomenon have been postulated but no clear-cut answers have been identified to date. Recent research 
at Iowa State University has shown small, inconsistent responses to row spacing for corn (Table 2). 
Different environments (sites and/or years) may stimulate small responses but, in general, these 
responses tend to be rather inconsistent. Preliminary data from 1998 show similar responses to corn row 
spacmg. 
Table 2. Summary of corn row spacing research at Iowa State University. 
Year 
1995 
1996 
1997 
1998* 
*Preliminary. 
No. ofSites 
5 
4 
6 
1 
----------Yield (bulacre )----------
30" rows 15" rows 
138.4 141.2 
166.5 166.3 
160.3 156.3 
17.5 170.6 
%Change 
+2.0 
-0.1 
-2.5 
-0.1 
The response (or lack of) to differing environments brings to mind another hypothesis to test ... "is there 
an environment(s) that favors narrow row spacing for corn?" Plant density has already been discussed 
and certainly by changing density, the environment surrounding each corn plant is altered. Is there a 
different optimum plant density for narrow row spacings? Recent studies at Iowa State University 
compared plant densities for com grown in 15- and 30-inch row spacings. Over a three-year period, com 
yields fairly consistently increased with increasing plant density, regardless ofrow spacing (Table 3). 
Today' s elite hybrids obviously have a fairly forgiving nature with regards to plant spacing. 
Table 3. Corn grain yield when grown under four different plant densities and two different row 
spacings at Ames, IA. 
-----------------------------Final Stand------------------------------
Year Row Spacing 24,000 28,000 32,000 36,000 
---------------------------Yield (bu/acre)----------------------------
1995 15" 153 167 170 
30" 154 160 164 
1997 15" 152 158 . 164 176 
30" 161 166 169 179 
1998 15" 161 169 181 171 
30" 167 173 174 176 
There are fairly well defined areas of adaptation for most crop plants. Obviously, com grows quite well 
here in Iowa whereas peanuts grow quite well in Georgia. Differing growing season environments along 
with specific requirements for each crop help delineate these zones of adaptation. An obvious question 
then, with regards to row spacing, is whether or not specific hybrids are better adapted to the 
environment created by narrow row spacing. A study comparing the performance of six different 
hybrids in two different row spacing environments was conducted at six locations across Iowa in 1997 
and 1998. The data for Ames is listed below in Table 4. Hybrids were selected on the basis of relative 
maturity (RM). Three maturity categories were identified (early, mid, and full season) and two hybrids 
were selected for each maturity category. The hybrids are classified as follows: 
• Early- MAX 23 (95 days RM) and 4242Bt (101 days RM) 
• Mid- 4640Bt (1 05 days RM) and MAX 21 (1 07 days RM) 
• Full- MAX 454 (111 days RM) and 6800Bt (112 days RM) 
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Table 4. Yield of six hybrids grown in two different row spacings at Ames, IA. 
------------Yield (bu/ac)------------
Year Hybrid 15" 30" %Change 
1997 MAX23 166.1 166.4 -0.2 
4242Bt 164.1 163.1 +0.6 
MAX21 165.3 169.7 -2.6 
4640Bt 171.3 169.0 +1.4 
MAX454 173.1 170.4 +1.6 
6800Bt 169.9 180.5 -5.9 
1998 MAX23 125.1 148.4 -15.7 
4242Bt 147.9 145.0 +2.0 
MAX21 154.6 163.6 -5 .5 
4640Bt 158.0 165.2 -4.4 
MAX454 164.9 170.5 -3.3 
6800Bt 172.5 178.2 -3 .2 
While there were some positive responses to row spacing, as well as some positive hybrid responses, 
these responses generally were small and inconsistent over the two years. One must realize, of course, 
that this comparison involves only six hybrids out of a very large pool of corn hybrids from which to 
select. The correct match between hybrid and row spacing may exist somewhere. Or, if the specific 
morphological characteristics can be identified that would increase a hybrid's performance in narrow 
row spacings, genetic engineering may allow for the development of "narrow row hybrids." 
Other Considerations 
There are other factors that warrant consideration when pondering the benefits of narrow row corn 
production. First would be equipment. This could be a costly venture. Used equipment will be very 
difficult to find if not nonexistent. Modifications to existing equipment can be done at costs that will be 
much less than new purchases. And obviously, a corn planter will not be the only piece of equipment 
that will need to be replaced. Paszkiewicz (1996) provides some brief estimates of the costs that may be 
incurred when switching from 30-inch row spacings to narrow rows. Following along with equipment 
considerations, the planting and harvesting techniques must be evaluated. Fifteen-inch row spacings can 
be achieved easily enough by utilizing a 30-inch corn planter and splitting the rows with a second pass to 
create the 15-inch spacing. No additional investment is required, however, there may be some penalty in 
the form of compaction from the additional passes across the field. Similarly, the 15-inch corn rows can 
be harvested with a 30-inch cornhead, however, the process can prove challenging. As with the double-
pass planting technique described above, no additional equipment need be purchased but the harvesting 
process may require extra time. In general, it currently is easier to get a "narrow row" corn crop in the 
field than it is to get it out. 
Another consideration would be weed control. As the row spacing narrows, it becomes increasingly 
difficult to travel down the rows without damaging the crop. Tractors and other power units and be 
equipped with narrow tires and rims at considerable expense. But the narrower row spacings become 
prohibitive to the conduction of certain production practices such as row cultivation. In this case, heavier 
reliance must be placed on chemical and cultural (enhancing crop growth to compete with weeds) 
controls. One such cultural control that would stem from narrow row spacings would be the earlier 
canopy development that would reduce light for competitive weeds. Murphy et al. (1996) reported that 
narrow rows and high density stands reduced the amount of light that penetrated the canopy. The lower 
quantity of light that penetrated the canopy resulted in fewer late emerging weeds that would compete 
with the corn crop. 
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Summary 
In summary, narrow row spacing is not a new concept. Com producer interest in narrow row spacings is 
stimulated by the hopes of increasing yields and/or reducing input costs. In theory, more equidistant 
plant spacing should enhance yields. In reality, current hybrids exhibit small and inconsistent responses 
to narrow row spacings. There are many considerations to be thought through and caution should be 
exercised before committing to this management strategy for producing com. 
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